Noise-induced alterations in cochlear mechanics, electromotility, and cochlear amplification.
Loud sounds are a common cause of hearing loss. Very intense sounds may result in permanent hearing loss, but lower levels typically cause a transient decrease in auditory sensitivity. Studies have arrived at different conclusions as regards the physiological mechanisms underlying such temporary threshold shifts. Here, we investigated the effect of acoustic overstimulation on the mechanics of the low-frequency areas of the guinea pig cochlea. We demonstrate that brief loud sound exposure results in an increased phase lag and a paradoxical frequency-specific increase of sound-evoked displacement. Despite the increased displacement, electrically evoked motion is reduced. Because electromotility is important for amplifying low-level sounds, this change was associated with a decrease in measures of cochlear amplification. These changes recovered over the course of 30-40 min. Overstimulation also caused an increase in cytoplasmic calcium levels of both hair cells and supporting cells. These data suggest that reduced organ of Corti stiffness contributes to temporary threshold shifts.